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(57) ABSTRACT

Provided is a smart key system using movement pattern
recognition of a mobile terminal includes a mobile terminal
configured to continuously transmit position information
generated when a position is moved according to manipu-
lation of a user, and a control module configured to acquire
a movement pattern of the mobile terminal using the posi-
tion information received from the mobile terminal and
unlock a door of a vehicle when the acquired movement
pattern is matched with a previously stored preset pattern.

17 Claims, 4 Drawing Sheets
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1
SMART KEY SYSTEM USING MOVEMENT
PATTERN RECOGNITION OF MOBILE
DEVICE AND OPERATION METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority under 35 U.S.C. §119 to
Korean Patent Application No. 10-2013-0093640, filed on
Aug. 7, 2013, the disclosure of which is incorporated herein
by reference in its entirety.

TECHNICAL FIELD

The present invention relates to smart key systems, and
more particularly, to a smart key system for recognizing a
movement pattern of a mobile terminal generated under
control of a user to control a vehicle.

BACKGROUND

In general, a smart key system is a system in which when
adriver of a vehicle with a smart key take a necessary action,
a vehicle embedded system senses the action to control
operations of the vehicle, and includes a Remote Keyless
Entry (RKE) system and a Passive Keyless Entry (PKE)
system. The RKE system is a system that can lock or unlock
a door wirelessly and remotely without a key, and the PKE
system is a system in which a driver or owner of a vehicle
positioned near the vehicle wirelessly executes operations of
locking, unlocking, and starting of the vehicle. Here the
smart key may be typically referred to as a “Fob key,” and
shortly referred to as a “Fob.” The smart key system of the
vehicle includes multiple LF antennas for covering, as a
communication region, a vehicle outdoor region in addition
to a vehicle indoor region, a RF antenna for receiving an RF
signal from a smart key, and an SMK unit. The SMK unit in
the smart key system transmits an LF signal through an LF
antenna to detect a fob in the vicinity of the vehicle. When
the LF signal is received, the smart key transmits an RF
signal as a response signal, and the SMK unit determines
whether the RF signal received through the RF antenna is
matched with a previously stored vehicle identification
number. If the RF signal is matched with the vehicle
identification number, the SMK unit performs a function of
driver/assist/trunk passive access depending on circum-
stances.

However, in the smart key system, if the smart key
information is just matched with the vehicle identification
number, the vehicle may be controlled irrespective of who a
user is. Thus even when through a stranger manipulates a
smart key because of theft or loss, the vehicle control may
be allowed such as locking/unlocking of a door, locking/
unlocking of a trunk, and starting of a vehicle.

SUMMARY

Accordingly, the present invention provides a technical
solution for preventing a vehicle from being controlled by a
user having no authority that illicitly use a smart key.

In one general aspect, a smart key system using move-
ment pattern recognition of a mobile terminal includes a
mobile terminal configured to continuously transmit posi-
tion information generated when a position is moved by
manipulation of a user; and a control module configured to
acquire a movement pattern of the mobile terminal using the
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position information received from the mobile terminal and
unlock a door of a vehicle when the acquired movement
pattern is matched with a previously stored preset pattern.

In another general aspect, a method of recognizing, by a
control module of a smart key system, a movement pattern
of'a mobile terminal to unlock a door of a vehicle according
to another embodiment of the present invention includes
receiving pieces of position information of the mobile
terminal transmitted in addition to a door unlock request
signal when receiving the door unlock request signal from
the mobile terminal, acquiring a movement pattern of the
mobile terminal based on the received pieces of position
information, comparing the acquired movement pattern with
the preset pattern stored in the memory, and unlocking the
door of the vehicle when the two patterns are matched as a
result of the comparison.

Other features and aspects will be apparent from the
following detailed description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a smart key system
using movement pattern recognition of a mobile terminal
according to an embodiment of the present invention.

FIG. 2 is an exemplary diagram illustrating movement of
the mobile terminal according to an embodiment of the
present invention.

FIG. 3 is an exemplary diagram illustrating a data transfer
operation of a mobile terminal according to an embodiment
of the present invention.

FIG. 4 is a flowchart showing an operation method of a
smart key system using movement pattern recognition of a
mobile terminal according to another embodiment of the
present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

Hereinafter, embodiments of the present invention will be
described in detail with reference to the accompanying
drawings.

A smart key system using movement pattern recognition
of a mobile terminal according to an embodiment of the
present invention includes a mobile terminal configured to
continuously transmit position information generated when
a position is moved by manipulation of a user; and a control
module configured to acquire a movement pattern of the
mobile terminal using the position information received
from the mobile terminal and unlock a door of a vehicle
when the acquired movement pattern is matched with a
previously stored preset pattern.

Here, the position information is coordinate data mea-
sured by an inertial tri-axis acceleration sensor equipped in
the mobile terminal.

When converting pieces of coordinate data, received from
the mobile terminal, into a plurality of vector values to
acquire the movement pattern, the control module converts
the pieces of coordinate data into the plurality of vector
values having an opposite direction of a movement direction
of the mobile terminal to acquire the movement pattern.

The mobile terminal includes a door unlock switch, and
when an on-time of the door unlock switch is greater than a
first threshold time, the mobile terminal transmits a door
unlock request signal during the on-time and transmits the
position information in addition to the door unlock request
signal. In addition, the mobile terminal lights a lamp at a
transmission start timing and a transmission end timing of



US 9,478,088 B2

3

the position information and notifies the user that the posi-
tion information is transmitted.

The control module receives the position information
while a door unlock request signal is being received from the
mobile terminal.

When the door unlock request signal is received from the
mobile terminal for a first threshold time or more, the control
module receives the position information in addition to the
door unlock request signal while receiving the door unlock
request signal.

In a case where the preset pattern is not previously stored,
if the control module receives the door unlock request signal
from the mobile terminal, and then within a certain time,
re-receives the door unlock request signal for a second
threshold time or more, the control module stores, as the
preset pattern, a movement pattern acquired based on the
position information received in addition to the door unlock
request signal.

In addition, the smart key system further includes a
memory for storing the preset pattern, which is used to
determine whether to unlock a door of the vehicle. The
control module receives twice the door unlock request signal
having a high period of time of less than a second threshold
time, from the mobile terminal, re-receives the door unlock
request signal for the second threshold time or more, checks
whether the movement pattern acquired based on the posi-
tion information received in addition to the door unlock
request signal of the second threshold time or more is
matched with the preset pattern, and then if the two patterns
are matched as a result of the check, deletes the preset
pattern stored in the memory.

A method of recognizing, by a control module of a smart
key system, a movement pattern of a mobile terminal to
unlock a door of a vehicle according to another embodiment
of'the present invention includes receiving pieces of position
information of the mobile terminal transmitted together with
a door unlock request signal when receiving the door unlock
request signal from the mobile terminal, acquiring a move-
ment pattern of the mobile terminal based on the received
pieces of position information, comparing the acquired
movement pattern with the preset pattern stored in the
memory, and unlocking the door of the vehicle when the two
patterns are matched as a result of the comparison.

The receiving includes, when the door unlock request
signal is received from the mobile terminal for a first
threshold time or more, receiving the position information
transmitted together with the received door unlock request
signal and receiving, as the pieces of position information,
pieces of coordinate data measured by an inertial tri-axis
acceleration sensor equipped in the mobile terminal.

The acquiring of a movement pattern comprises convert-
ing the pieces of coordinate data, received from the mobile
terminal, into a plurality of vector values to acquire the
movement pattern, and reading a pre-stored corresponding
program to acquire the movement pattern by using the
pieces of coordinate data.

In addition, the method of unlocking the door of the
vehicle further includes receiving the door unlock request
signal from the mobile terminal and then within a certain
time, re-receiving the door unlock request signal for a
second threshold time or more, and storing, as the preset
pattern, a movement pattern acquired based on the position
information received in addition to the door unlock request
signal while re-receiving the door unlock request signal.

Furthermore, the method of unlocking the door of the
vehicle further comprises receiving twice the door unlock
request signal having a high period of time of less than a
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second threshold time, from the mobile terminal and then
re-receiving the door unlock request signal for the second
threshold time or more, checking whether the movement
pattern acquired based on the position information received
in addition to the door unlock request signal is matched with
the preset pattern while re-receiving the door unlock request
signal of the second threshold time or more, and when the
two patterns are matched as a result of the check, deleting
the preset pattern stored in the memory.

The above and other aspects of the present invention will
be more apparent through exemplary embodiments
described with reference to the accompanying drawings.
Hereinafter, the present invention will be described in detail
through the embodiments of the present invention so that
those skilled in the art can easily understand and implement
the present invention.

FIG. 1 is a block diagram illustrating a smart key system
using movement pattern recognition of a mobile terminal
according to an embodiment of the present invention. The
smart key system according to an embodiment of the present
invention can prevent a user with no authority from con-
trolling a vehicle, by unlocking a door of the vehicle when
the movement pattern in which a vehicle fob is moved by
manipulation of a user is matched with the preset pattern.
Furthermore, according to another embodiment of the pres-
ent invention, the smart key system includes the inertial
tri-axis acceleration sensor in a vehicle fob in order to
acquire the movement pattern of the vehicle fob. Thus, it is
possible to remove the components such as a slide switch, a
gyro sensor, and a gravity sensor to reduce the size of the
fob, thereby enhancing mobility to provide for the conve-
nience of the user. To this end, the smart key system using
movement pattern recognition of the mobile terminal
includes a mobile terminal 100, a memory 200, and a control
module 300, as shown in FIG. 1.

The mobile terminal 100 may be a smart key (Fob) of the
smart key system, which is configured to transmit an opera-
tion request signal to the control module 300 of the vehicle
according to manipulation of the user. Alternatively, the
mobile terminal 100 may be a mobile communication ter-
minal of a user, which has an established communication
connection with the control module 300 of the vehicle.

In addition, the mobile terminal 100 may transmits posi-
tion information of the mobile terminal 100 generated
according to manipulation of the user. For the above-
described operations, the mobile terminal 100 may include
an input unit 110, a sensing unit 120, and a transmission unit
130. Furthermore, when data such as the position informa-
tion or an operation request signals is transmitted, the mobile
terminal 100 may further include a lamp module (e.g. an
LED module (not shown)) in order to notify the user of the
start and the end of the data transmission.

The input unit 110 may be configured to receive an
operation request from a user and include a button (switch).
The input unit 110 may include a door lock button, a door
unlock button, a panic button for generating an alarm sound,
and a trunk/tail gate unlock button. When one input is
received through the plurality of buttons of the input unit 110
according to manipulation of the user, an operation request
signal may be generated corresponding to the input.

The sensing unit 120 may be an inertial tri-axis accelera-
tion sensor, which is configured to generate position infor-
mation of the mobile terminal 100. The inertial tri-axis
acceleration sensor of the sensing unit 120 may be embed-
ded in the mobile terminal 100. The sensing unit 120
configured to generate three-dimensional coordinate data (x,
y, z) when the position of the mobile terminal 100 is moved
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by manipulation of a user as shown in FIG. 2. Preferably,
when a door unlock request signal is generate by the input
unit 110, the sensing unit 120 may generate continuously the
coordinate data.

The transmission unit 130 may be configured to transmit
a request signal generated by the input unit 110 and the
position information generated by the sensing unit 120 to the
control module 300 of the vehicle and include an RF antenna
for Radio Frequency (RF) communication. For example, the
transmission unit 130 may transmit signals and information
to the control module 300 of the vehicle having previously
established communication compatibility. Preferably, the
transmission unit 130 may transmit position information
generated by the sensing unit 120 to the vehicle while the
door unlock button of the input unit 110 is turned on by input
of the user to transmit the door unlock request signal. Here,
when the door unlock request signal is generated from the
input unit 110 for more than a first threshold time (for
example, 100 ms), the transmission unit 130 may transmit
the position information generated by the sensing unit 120 to
the control module 300 of the vehicle while the door unlock
request signal is generated. If the door unlock request signal
is generated by the input signal 110 for less than the first
threshold time, the transmission unit 130 does not transmit
the request signal and position information.

That is, as shown in FIG. 3, when the door unlock request
signal (Unlock Button) 10 is generated at the input unit 110
for more than the first threshold time according to manipu-
lation of the door unlock button by the user, the above-
described mobile terminal 100 transmits a door unlock
request signal (RF Data transmission) 30 in a form of RF
data through the transmission unit 130 after chattering time
20 (for example, 30 ms). In this case, the mobile terminal
100 may transmit position information (Motion) 40 gener-
ated by the sensing unit 120 according to manipulation of a
user to the control module of the vehicle through the
transmission unit 130 while the door unlock request signal
30 is transmitted through the input unit 110.

In addition, when an RKE Indicator signal 50 is generated
after a certain time (for example, 30 ms) has passed since the
transmission of the RF data through the transmission unit
130 was started, the mobile terminal 100 may blink an LED
once using a lamp module to inform the user that the data
transmission is started. In addition, when an RKE Indicator
signal 60 is generated after a certain time (for example, 30
ms) has passed since the transmission of the RF data through
the transmission unit 130 was ended, the mobile terminal
100 may blink an LED once using a lamp module to inform
the user that the data transmission is ended.

The memory 200 may be a non-volatile memory, which is
configured to store data. A preset pattern used to determine
whether to unlock the door of the vehicle may be stored in
the memory 200. When the vehicle is shipped from the
factory, the preset pattern may not be stored in the memory
200. Subsequently, position information may be received
from the mobile terminal 100 that can communicate with the
vehicle according to manipulation of storing a preset pattern
by a user and then the preset pattern may be received. In
addition, the preset pattern may be deleted or reset according
to manipulation of the mobile terminal 100 by the user. The
storage and deletion of the preset pattern in the memory 200
will be described in detail when the control module 300 is
described.

The control module 300 may be a Body Control Module
(BCM) that performs overall operations of the smart key
system of the vehicle, which is configured to recognize a
position movement pattern of the mobile terminal 100 to
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unlock the door of the vehicle. To perform the above-
described operations, the control module 300 may include a
reception unit 310, a processing unit 320, and a control unit
330.

The reception unit 310 may include an RF antenna, which
is configured to receive data from the transmission unit 130
of the mobile terminal 100. The reception unit 310 may
receive an operation request signal and position information
from the transmission unit 130 of the mobile terminal 100.
Specifically, while receiving a door unlock request signal
from the transmission unit 130 of the mobile terminal 100,
the reception unit 310 may receive position information
together with the door unlock request signal. If the door
unlock request signal is received from the transmission unit
103 of the mobile terminal 100 for less than the first
threshold time (e.g., 100 ms), the reception unit 310 may not
receive the position information.

The processing unit 320 is configured to process the
position information received through the reception unit 310
to acquire a movement pattern of the mobile terminal 100.
Specifically, the processing unit 320 converts the coordinate
data received through the reception unit 310 into vector
values. In this case, the vector values obtained by the
processing of the processing unit 230 are converted as vector
values each having a direction opposite to a direction of the
mobile terminal 100 that is moved by the user. In addition,
the processing unit 320 may acquire the movement pattern
in consideration of a predetermined error range. Here, the
processing unit 320 may read a pattern interpretation pro-
gram previously stored in a separate storage medium or
memory 200 to acquire the movement pattern based on the
coordinate data received from the mobile terminal 100.

When the movement pattern of the mobile terminal 100
acquired by the processing unit 320 is matched with the
preset pattern previously stored in the memory 200, the
control unit 330 unlocks the door of the vehicle. Specifically,
the control unit 330 checks whether the movement pattern of
the mobile terminal 100 acquired by the processing unit 320
is matched with the preset pattern previously stored in the
memory 200. When the movement pattern is matched with
the preset pattern as a result of the check, the control unit
330 may transmit an step Signal to a control unit, such as a
door lock/unlock control unit for controlling the locking or
unlocking of the door of the vehicle such that the door of the
vehicle is unlocked.

As such, when the user inputs the movement pattern of the
mobile terminal 100 that is matched with the preset pattern
previously stored in the memory 200, the control module
300 may perform an operation of unlocking the door of the
vehicle.

Here, the preset pattern may be not set when the vehicle
is shipped, and may be set by a user, such as a vehicle owner,
after the shipment to be stored in the memory 200. Specifi-
cally, in a case where the preset pattern is not stored in the
memory 200, the control module 300 checks whether to
receive once the door unlock request signal from the mobile
terminal 100, and then with in certain time (for example, one
second), re-receive the door unlock request signal of the
second threshold time or more (for example, two seconds).
For example, if the door unlock request signal is received
once, and within one second, the door unlock request signal
is re-received for more than two seconds, the control module
300 may set, as the preset pattern, a pattern acquired based
on the position information received from the mobile ter-
minal 100 in addition to the door unlock request signal and
store the preset pattern in the memory 200 for two seconds,
for which the door unlock request signal is re-received. That
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is, in order to set a preset pattern, the user manipulates and
moves a position of the mobile terminal 100 in a desired
pattern while pressing once the door unlock button of the
mobile terminal 100 and then within one second, pressing
(inputting) the door unlock button for two seconds or more,
and then releases the door unlock button.

If the door unlock request signal is received once, and
then within one second, the door unlock request signal is
re-received for less than two seconds, the control module
300 does not set a preset pattern based on the position
information even when the position information is received
from the mobile terminal 100 while the door unlock request
signal is re-received.

Furthermore, the mobile terminal 100 may brink an LED
periodically while transmitting the position information in
addition to the door unlock request signal of two seconds or
more, to the control module 300 to notify the user that the
data for setting a setting pattern is transmitted to the control
module 300. Subsequently, when the door unlock button is
released by the user, the mobile terminal 100 may brink an
LED once to notify the user that the transmission of data to
the control module 300 is ended. For example, when a
preset-pattern setting completion signal is received from the
control module 300, the mobile terminal 100 may blink an
LED once to inform the user that the preset pattern has been
set.

In addition, the control module 300 may initialize (delete)
the preset pattern stored in the memory 200. Specifically, in
a case where the preset pattern is stored in the memory 200,
the control module 300 checks whether to receive the door
unlock request signal from the mobile terminal 100 twice
and then within a certain time (for example, one second),
re-receive the door unlock request signal of the second
threshold time or more (for example, two seconds). When
the door unlock request signal is received twice, and then
within one second, the door unlock request signal is re-
received for more than two seconds, the control module 300
acquires the movement pattern of the mobile terminal 100
using the position information received from the mobile
terminal 100 in addition to the door unlock request signal
while the door unlock request signal is re-received. When
the acquired movement pattern of the mobile terminal 100 is
matched with the preset pattern previously stored in the
memory 200, the control module 300 deletes the preset
pattern stored in the memory 200.

That is, in order to delete the preset pattern, the user
manipulates and moves the position of the mobile terminal
100 in a preset pattern while pressing twice the door unlock
button of the mobile terminal 100 and then within one
second, pressing (inputting) the door unlock button for two
seconds or more, and then releases the door unlock button.

Furthermore, when the door unlock button is released, the
mobile terminal 100 may blink an LED five times to notify
the user that the preset pattern is initialized by the control
module 300. For example, when a preset-pattern initializa-
tion completion signal is received from the control module
300, the mobile terminal 100 may blink an LED five times.

As such, according to an embodiment of the present
invention, it is advantageous that a user having no authority
and acquiring the vehicle fob cannot control the vehicle, by
unlocking the door of the vehicle only when the movement
pattern in which the vehicle fob is moved by manipulation
of a user is matched with the preset pattern.

Moreover, it is also possible to remove the components
such as a slide switch, a gyro sensor, and a gravity sensor to
reduce the size of the fob by including the inertial tri-axis
acceleration sensor in the vehicle fob in order to acquire the
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movement pattern of the vehicle fob, thereby enhancing
mobility to provide for the convenience of the user.

FIG. 4 is a flowchart illustrating a method of operating a
smart key system using mobility pattern recognition of the
mobile terminal according to an embodiment of the present
invention.

In step S410, the control module 300 checks whether to
receive a door unlock request signal from the mobile ter-
minal 100. For example, when the door unlock button
among the plurality of buttons of the mobile terminal 100 is
pressed by manipulation of the user, the control module 300
may receive the door unlock request signal from the mobile
terminal 100. In this case, the control module 300 may
receive data via RF communication with the mobile terminal
100.

When it is checked in step S410 that the door unlock
request signal is received from the mobile terminal 100, the
control module 300 receives the position information of the
mobile terminal 100 to acquire the movement pattern in step
S420. For example, the control module 300 may acquire the
movement pattern based on the position information
received in addition to the door unlock request signal while
receiving the door unlock request signal from the mobile
terminal 100. Here, the position information received from
the mobile terminal 100 may be three-dimensional (x, y, z)
coordinate data generated by the inertial three-axis accel-
eration sensor included in the mobile terminal 100. In this
case, when the door unlock request signal is received for
more than the first threshold time (for example, 100 ms), the
control module 300 may receive the position information
from the mobile terminal 100. That is, though the door
unlock request signal is received, when the door unlock
request signal is received for less than the first threshold time
(for example, 100 ms), the control module 300 does not
receive the position information from the mobile terminal
100. The control module 300 may convert the coordinate
data included in the received position information into
vector values to acquire the move pattern of the mobile
terminal 100. In this case, the control module 300 may read
a pattern interpretation program previously stored in a
separate storage medium or memory 200 to acquire the
movement pattern of the mobile terminal 100 using the
coordinate data.

In step S430, the control module 300 checks whether to
match the movement pattern acquired in step S420 with the
preset pattern. For example, the control module 300 checks
whether to match the movement pattern of the mobile
terminal 100 acquired in step S420 with the setting pattern
previously stored in the memory 200. Here, the preset
pattern previously stored in the memory 200 may be a preset
pattern that is moved to determine whether to unlock the
door of the vehicle, and preset by the user. The preset pattern
may not be set when the vehicle is initially shipped from the
factory. Subsequently, position information may be received
from the mobile terminal 100 that can communicate with the
vehicle according to manipulation of storing a preset pattern
by a user and then the preset pattern may be received in the
memory 200. The preset pattern may be deleted and reset by
manipulation of the user.

When it is checked in step S430 to match the movement
pattern with the preset pattern, in step S440, the control
module 300 performs an operation of unlocking the door of
the vehicle. For example, when the movement pattern of the
mobile terminal 100 is matched with the preset pattern
previously stored in the memory, the control unit 300 may
transmit an step Signal to a control unit (for example, a door
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locking/unlocking control unit) for controlling locking/un-
locking operations of the vehicle such that the door of the
vehicle is unlocked.

As such, according to an embodiment of the present
invention, it is advantageous that a user having no authority
and acquiring the vehicle fob cannot control the vehicle, by
unlocking the door of the vehicle only when the movement
pattern in which the vehicle fob is moved by manipulation
of a user is matched with the preset pattern.

Moreover, it is also possible to remove the components
such as a slide switch, a gyro sensor, and a gravity sensor to
reduce the size of the fob by including the inertial tri-axis
acceleration sensor in the vehicle fob in order to acquire the
movement pattern of the vehicle fob, thereby enhancing
mobility to provide for the convenience of the user.

The present disclosure has been described based on
various embodiments. A person having ordinary skill in the
art will understand that the present disclosure may be
modified without departing from the spirit of the present
disclosure. Therefore, the disclosed embodiments should be
interpreted not in a limiting aspect but in a descriptive
aspect. The scope of the present disclosure is not defined by
the above description but by the appended claims, and all
differences equivalent to the present disclosure should be
interpreted to be included in the present disclosure.

What is claimed is:

1. A smart key system using movement pattern recogni-
tion of a mobile terminal, the smart key system comprising:

a mobile terminal configured to continuously transmit

position information generated as a position is moved
by manipulation of a user; and

a control module configured to acquire a movement

pattern of the mobile terminal using the position infor-
mation received from the mobile terminal and unlock a
door of a vehicle when the acquired movement pattern
is matched with a previously stored preset pattern.

2. The smart key system of claim 1, wherein the position
information is coordinate data measured by an inertial
tri-axis acceleration sensor equipped in the mobile terminal.

3. The smart key system of claim 2, wherein when
converting pieces of coordinate data, received from the
mobile terminal, into a plurality of vector values to acquire
the movement pattern, the control module converts the
pieces of coordinate data into the plurality of vector values
having an opposite direction of a movement direction of the
mobile terminal to acquire the movement pattern.

4. The smart key system of claim 1, wherein the mobile
terminal includes a door unlock switch, and when an on-time
of the door unlock switch is greater than a first threshold
time, transmits a door unlock request signal during the
on-time and transmits the position information in addition to
the door unlock request signal.

5. The smart key system of claim 1, wherein the control
module receives the position information while a door
unlock request signal is being received from the mobile
terminal.

6. The smart key system of claim 1, wherein when a door
unlock request signal of the first threshold time or more is
received from the mobile terminal, the control module
receives the position information in addition to the door
unlock request signal.

7. The smart key system of claim 1, wherein the mobile
terminal blinks a lamp at a transmission start timing and a
transmission end timing of the position information to notify
the user that the position information has been transmitted.

8. The smart key system of claim 1, wherein in a case
where the preset pattern is not previously stored, when the
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control module receives a door unlock request signal from
the mobile terminal and then within a certain time re-
receives the door unlock request signal for more than a
second threshold time, the control module stores, as the
preset pattern, a movement pattern acquired based on the
position information received in addition to the door unlock
request signal.

9. The smart key system of claim 1, further comprising a
memory configured to store the preset pattern used to
determine whether to unlock the door of the vehicle,

wherein the control module receives twice the door

unlock request signal having a high period of time of
less than a second threshold time, from the mobile
terminal, re-receive the door unlock request signal of
the second threshold time or more, checks whether the
movement pattern acquired based on the position infor-
mation received in addition to the door unlock request
signal of the second threshold time or more is matched
with the preset pattern, and then when the two patterns
are matched as a result of the check, deletes the preset
pattern stored in the memory.

10. The smart key system of claim 1, wherein the previ-
ously stored movement pattern was sent from the mobile
terminal or another mobile terminal and was sent with an
instruction to configure the control module with the previ-
ously stored movement pattern.

11. The smart key system of claim 1, wherein the acquired
movement pattern is matched with a previously stored preset
pattern based upon a predetermined error range.

12. A method of recognizing, by a control module of a
smart key system, a movement pattern of a mobile terminal
to unlock a door of a vehicle, the method comprising:

receiving pieces of position information of the mobile

terminal transmitted in addition to a door unlock
request signal when receiving the door unlock request
signal from the mobile terminal;

acquiring a movement pattern of the mobile terminal

based on the received pieces of position information;
comparing the acquired movement pattern with the preset
pattern stored in the memory; and

unlocking the door of the vehicle when the two patterns

are matched as a result of the comparison.

13. The method of claim 12, wherein the receiving
comprising, when a door unlock request signal is received
from the mobile terminal for a first threshold time or more,
receiving the position information in addition to the door
unlock request signal.

14. The method of claim 12, further comprising:

receiving the door unlock request signal from the mobile

terminal and then within a certain time, re-receiving the
door unlock request signal for a second threshold time
or more; and

storing, as the preset pattern, a movement pattern acquired

based on the position information received in addition
to the door unlock request signal while re-receiving the
door unlock request signal.

15. The method of claim 12, further comprising:

receiving twice the door unlock request signal having a

high period of time of less than a second threshold time,
from the mobile terminal and then re-receiving the door
unlock request signal for the second threshold time or
more;

checking whether the movement pattern acquired based

on the position information received in addition to the
door unlock request signal is matched with the preset
pattern while re-receiving the door unlock request
signal of the second threshold time or more; and
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when the two patterns are matched as a result of the check,

deleting the preset pattern stored in the memory.

16. The method of claim 12, wherein the receiving
comprises receiving, as the pieces of position information,
pieces of coordinate data measured by an inertial tri-axis 5
acceleration sensor equipped in the mobile terminal.

17. The method of claim 16, wherein the acquiring of a
movement pattern comprises converting the pieces of coor-
dinate data, received from the mobile terminal, into a
plurality of vector values to acquire the movement pattern, 10
and reading a pre-stored corresponding program to acquire
the movement pattern by using the pieces of coordinate data.
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